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Abstract 

t 

Applying a "whole system model" in Life Cycle Assessment re- j 
suits in LCA being a tool for the best possible representation of \ 
the physical context of an analysed product. An implementation j 
of LCA in decision making, however, has to consider the demands ! 
of the decision-maker; information of a kind that can be imple- j 
mented in decision making has to be generated. Consequently, 
the system model has to reflect the operational context of the j 
actor to a larger extent, the connection between the goal and j 
scope definition and the actual system model underlying the as- j 
sessment has to be stressed further. For this we introduce the con- ; 
cept of focal zones assisting in the derivation of the system model j 
from the goal of the actor. This is done via the preferences, priori- i 
tics and constraints of the actor. The resulting system model is I 
consequently individually tailored to the decision at hand, result- j 
ing in the generation and documentation of environmental infor- j 
■nation that is clearlv related to that decision. 

---j 

Keywords: Decision scope; focal zones; goal and scope defini- j 
tion; minimum system model; specific system model; whole I 
system model • 


1 Introduction 

The definition of system boundaries that clearly identify the 
system model underlying an LCA study is a task with a dif¬ 
ficulty which cannot be underestimated. In the application 
of the Life Cycle Assessment Methodology, as defined by [2 
- 6], the scope of the analysis is to be related to the goal of 
the assessment. This goal has to be identified from the con¬ 
text in which the study is carried out and from the context 
in which the generated results will be used. 

Flence, for the scope definition, a reasonable compromise 
that is basically related to the goal at hand has to be found 
between the two extremes. 

• One of these extremes would be to implement a "whole 
system model" where all links to other production systems, 


* Underlying research: 

The report [11 underlying this article is the result of a guest research period 
performed at CSTB Grenoble during autumn '98. During that period, the 
authors co-operated in the field of actors, with the questions they pose to 
environmental assessment studies and the link of these preconditions to 
the system mode! underlying the assessment. 


influences on infrastructure, product replacement scenarios, 
marginal effects on other facilities and so on are to be in¬ 
cluded in the assessment. 

• At the other extreme, we can identify a restriction of the 
system model to those processes that are directly influenced 
by the decision to be taken, or to those processes for which 
the decision maker is liable. We call this approach here the 
"minimum system model". 

1.1 Decision support tool vs. physical model 

As discussed in [7] and in the ongoing work of the 1EA BCS 
Annex 31 [8 - 101, tools for the environmental assessment 
of buildings have to perform a merging of ‘two realities’. 
The actor and his role in the decision making process is one, 
whereas the building (product) as a part of the technical 
system forms the other. We take the discussion for applica¬ 
tion of environmental assessment in the building sector as a 
background for our research, generally anticipating that the 
problem is not relevant for the building sector alone. 
Whole system model: What we often see in today’s LCA 
studies is a tendency towards a "whole system model" analy¬ 
sis, with use of e.g. system expansion methods to avoid allo¬ 
cation. Obviously, the analysed system may become quite 
vast and practically limit decision possibilities because of 
too much data, frequently situated outside the actor’s real¬ 
ity. The true goal applied in such studies is to model physi¬ 
cal reality in the best possible manner. Thus, the "whole 
system model" is suited to make LCA a physical model. 
Minimum system model: With the "minimum system model" 
approach, there can be a much lower data demand and a 
"filling in" with "bad" quality data, as well as a clear focus 
of results on the actors’ reality. This is of course an open 
door to multiple pollution shifts, which is precisely what 
LCA was made to avoid in the first place, but it makes LCA 
a very effective decision support tool. 

Obviously, some mid-point should be found where not only 
actors’ reality is modelled in an effective way, i.e. to pro¬ 
duce information actually relevant to the decision process 
at hand, but where physical reality is also modelled well 
enough not to give too large a bias to this information. Such 
a compromise solution would also allow for a larger variety 
of goals than the one called for in the "whole system model": 
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• An explicit elicitation and documentation of those precise 
goals and 

• a clear mechanism for deriving scope from the goal(s) stated 
by the actor. 

The concept of focal zones is introduced in this paper as a 
first step towards a fuller implementation of both targets 
mentioned. 

1.2 A paradigm shift 

What we suggest here is in full accordance with current LCA 
definitions, as it leads to a goal-oriented scope. But, as the 
goal is given by the actor(s), it is very much an actor-ori¬ 
ented approach that will not automatically lead to a "whole 
system model" scope. 

We are aware that this can be perceived as a significant depar¬ 
ture from the "LCA as a physical model" paradigm. At the 
same time, we consider from our own experience in LCA con¬ 
sulting that this new position enforces a better "return on in¬ 
vestment" for LCA users while keeping a "low bias" profile, 
because public opinion and regulatory constraints pushing 
towards a "life cycle approach" are almost always in play. 

As such system models will be defined in close considera¬ 
tion of a decision context, they will deliver information of a 
kind that can be actually used in the corresponding decision 
process. In other words, a clearer connection between the 
question(s) asked and possible actions considered, and the 
analysed system model, will increase the understanding and 
usability of the generated results. This suggested position 
reads as follows: 

Starting from the definition of an actor’s needs (decision- 
scope) for actual decision support information, a specific 
system model can be derived. 

2 Developing a Decision-Scope Dependent 
System Model Approach 

2.1 Further definition of the decision scope 

The vast amount of actors in the building sector (30+), and 
consequently the large spectrum of possible applications of 
LCA, unfortunately makes a direct and definite analysis of 
the corresponding decision contexts unhandy. Although such 
lists have been suggested [11], they are mainly of a heuristic 
value. What we advocate here is a more dynamic approach 
to scope definition. 

Although "decision scope" equates "goals" in LCA vocabu¬ 
lary, the former stresses the fact that goals are relevant to a 
given actor trying to get specific information to support a 
decision taking place within a given context, which most 
probably includes limitations on possible actions. Hence, 
we suggest the inclusion of the following "chapters" in the 
definition of a decision scope (or goal): 

Priorities Priorities, e.g. environmental policies such as the 
definition of political goals, are defined by the 
definition of goals in environmental management 
or priorities set by the actor. 

Preferences Fields of the client’s special interest; these may 
be a special Life Cycle Stage, a certain process 
(or a set of processes), a precision requirement 


on certain key emissions or inputs, certain "hot 
spots" among environmental issues. 

Constraints In some cases, due to political, economical, tech¬ 
nical, temporal, etc. reasons, some fields of inter¬ 
est have to be considered as "untouchable" - i.e. 
they cannot be subject to any action resulting from 
the decision, except the "do nothing" option. Such 
fields define a constrained domain within which 
priorities and preferences can be freely applied. 

As of now, the effects of both priorities and preferences are 
acknowledged by the LCA model at the research level at 
least [12]. Constraints, however, are less often mentioned 
or applied. 

2.2 The concept of focal zones 

Thus, in practice, as not all types of decisions can be made 
on any life cycle step, process, etc., but instead depending 
on the decision context, the "focus" will not be set equally 
on all areas of the system model. 

1. A system model based on focal zones 
We suggest the identification of the zones of various priori¬ 
ties, preferences and mainly constraints within a system 
model as separate focal zones. A focal zone is defined as: 

a system model of part of the physical reality based on part 
of a given actor's decision scope. 

Basically, from the priorities, constraints and preferences, 
products and processes are identified and assigned to one of 
three focal zones: 

• The primary focal zone, 

• a secondary focal zone and 

• a non-focal zone. 

The derived system model comprises processes that are iden¬ 
tified as being part of a primary or a secondary focal zone. 
With the operational actor context, the extent of these zones 
will vary. As an example, the primary focus might include 
the production facilities of company X, whereas supporting 
services that are not directly influenced by the decision at 
hand, such as e.g. infrastructure and energy production, are 
placed in the secondary focal zone. 

Consequently, the primary focal zone consists of the proc¬ 
esses and activities identified by the decision-maker as prior 
fields of concern, whereas the secondary focal zone com¬ 
prises those complimentary processes indirectly influenced 
by the product or process in main focus. Our approach is 
also in accordance with modularly defined unit processes. 
By positioning them either in the primary or secondary fo¬ 
cal zone, solely the requirements concerning the resolution 
and quality of applied data are influenced. 

Positioning of processes in the three focal zones is not prod¬ 
uct-dependent, but solely and entirely dependent on the de¬ 
cision scope. Hence, when regarding different actors assess¬ 
ing the same product, a fluctuation of processes and their 
positioning will be detectable. Depending on the study at 
hand, the three focal zones may or may not be present. In 
[13], for example, a distinction is made between a core bal¬ 
ance and a supplementary balance. In the EQuity model [7] 
only the primary focal zone is included in the system model. 
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2. Examples from the building industry 

In this chapter, we illustrate the rationale behind the con¬ 
cept of focal zones with examples from the building indus¬ 
try. This presentation is based on an economical analysis of 
this industry from [14], 

In the building industry, building producers (paradoxically 
known as "clients" by most other actors) do not control the 
overall production process, as they generally rely on design¬ 
ers (architects, engineers, etc.) for the design and contrac¬ 
tors to do the actual building. They typically have an even 
weaker control over subsequent steps of a building’s life cy¬ 
cle. Reasons for this are manifold: 

• Clients may delegate the real estate management, operation 
and maintenance (service life / use step) to other actors; 

• The later actors generally remain unknown until the build¬ 
ing produced is purchased / sold / rented, i.e. after the build¬ 
ing has been produced; 

• What actually happens during the building’s use phase (ex¬ 
tending over the coming 50+ years) can only be a guess at 
best, as buildings are all prototypes. 

Hence, the primary focal zone of a building producer will 
be the programming phase of the design stage, for which he 
is responsible and where he will be able to specify some of 
his preferences (technical and environmental) to other ac¬ 
tors, under constraints of limited knowledge and control. 
Obviously, the use step cannot be more than a secondary 
focus at best and demolition will remain outside his focal 
zones. It is expected that the same kind of focal zone distribu¬ 
tion occurs when analysing a renovation project. In case of a 
demolition, things become simpler, as only limited informa¬ 
tion on past steps is required (e.g. material "content" of the 
building) and these steps will not be subject to decisions. 
Clients, developers, real estate agents, designers, engineers and 
contractors are thus specialised in short-lived, on-site produc¬ 
tion processes, whereas real estate managers and operators 
are specialised in continuous, on-site management processes. 
Obviously, this dichotomy will influence the actors’ behav¬ 
iour - the former being prone to preferring a quicker return on 
investments than the latter, for instance, and relevant focal 
zones - the latter being primarily focused on the building-use 
step, which is a secondary focal zone for the former. 
Construction products and machine manufacturers, retailers, 
etc. are other types of actors in the building industry. They are 
basically industrial manufacturers without site constraints (be¬ 
sides possibly quarries). Although specialised in construction, 
their main objects of concern are products and machines, in 
that order, and not buildings. As they have to produce "ob¬ 
jects" that will be used in buildings, they should preferably 
expand their views in that direction. However, not knowing 
the client, nor the actual building, its designers and contractors, 
not to mention the building’s use-step operations and actors, 
both building production and use-life cycle steps will be in the 
secondary focal zone. The primary focal zone being centred 
on the construction product’s manufacturing step, and possi¬ 
bly extended to distribution through merchants in some cases. 

To complete this review, we must mention that other types 
of actors interfere more or less indirectly with the building 
industry, although their position will not be discussed here. 
These include landowners, investors and financial institu¬ 


tions, insurers, networks and services operators, users, pub¬ 
lic bodies ranging from the EU to municipalities, as well as 
professional organisations. 

3. Resolution and Data Quality in relation to focal zones 
In accordance with the actor’s focus, it can also be anticipated 
that the quality of obtainable information varies. This, as 

• the responsibility of the actor also enables him to gather 
relevant high quality data for the process under his deci¬ 
sion scope, 

• the amount of time available for an analysis of processes in 
the primary focus will be higher than for processes outside 
the main interest of the actor. 

This leads to a similar spread of interest, focus and resolution. 
Resolution is here defined as the level of detail in the process 
tree description; an aggregated process having a very low reso¬ 
lution and a highly detailed chain of processes a high one. A 
further effect of higher data quality requirements in the main 
focal area is that the area for which results are supposed to be 
obtained and actions to be decided coincide with the applica¬ 
tion of the highest possible quality. 

With larger distance from this main sphere of interest or 
influence of the decision-maker, quality and the resolution 
of analysis can decrease. This zone of gradually or even 
abruptly decreasing interest is visualised as a blurred zone 
of an indifferent interest, called the secondary focal zone. 
Aspects outside the decision scope of the actor will not be 
included in the decision-scope related system model, as de¬ 
cisions will not include aspects that are ruled out as not 
being relevant by the decision-maker or his clients. Hence, 
there is a zone that might be included in other contexts, but 
that is entirely disregarded for the study at hand. This zone 
of non-interest is here called the "non-focal" zone. 


Actor’s 

Context 

Focal 

Zone 

Scope 

Data 

Quality 

Resolution 

Direct interest 

Primary 

Includes 
process 1 

High 

High 

Indirect interest 

Secondary 

Includes 

process 

Medium 

Low to zero 
(aggregated 
processes 
plugged-in) 

No interest 

Non-focal 

Excludes 

process 

Not 

relevant 

Not relevant 


Defining and applying focal zones is thus a convenient way 
to help specify goals and to document their implementation 
in terms of scope, as separate data quality and resolution 
requirements for each focal zone can be given. 

4. Result interpretation in relation to focal zones 
A separate presentation of results in accordance with the focal 
zones can help the actor in identifying improvement potentials 
within his/her immediate decision sphere and those potentials 
in the secondary sphere. The benefit of this segregated result 
presentation is that decisions in the immediate focal zone can 
be based on information that is not blurred by the inclusion of 
aspects of secondary interest. Even environmental informa¬ 
tion in the other focal zones can be displayed, hence giving the 
actor an indication on where further improvements concern¬ 
ing the overall product performance can be identified. 
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Pointing out environmental impacts in the focal zone that is 
not addressed by the actors main focus may otherwise lead 
to the impression that the product is best improved by other 
actors. Applying the concept of focal zones enables one to 
display both, the environmental impacts related to the deci¬ 
sion scope of the actor, and those impacts outside that zone. 

3 Conclusion 

As neither the well established "whole system model" that 
is applied to better reflect the physical context of the object 
of analysis nor a very stringent restriction to a small number 
processes seems to be appropriate in all application situa¬ 
tions, the focal zone concept enables a delimitation accord¬ 
ing to the actor’s decision context. Focal zones allow for the 
definition and documentation of the various parts of a sys¬ 
tem model derived from the preferences, priorities and con¬ 
straints related to the actor’s goal, expressed in terms of a 
decision context in which a decision is to be taken. 

A relatively reliable technique for streamlining an LCA is to 
set data quality requirements for non-dominant sub-proc¬ 
esses lower and to enable the inclusion of estimates rather 
than precise inventory data [15]. As requirements on data 
quality, resolution, etc. can be different between focal zones, 
this concept forms a convenient way to include areas of vari¬ 
ous credibility and criticality to the decision process into the 
same product assessment without losing this fundamental 
information when interpreting the results. 

As of now, focal zones seem to be an interesting piece for a 
mechanism still to be developed, that would allow for a clear 
derivation of a study scope from its goals. Conversely, focal 
zones can help decide whether given results taken from a 
database can be used for a new assessment. 

In an application to building sector products, the concept of 
focal zones may aid practitioners in the consideration of the 
always-unknown future service life and end of life steps. 
Typical for the building sector is also the often unavoidable 
mixing of different system levels (product, building, build¬ 
ing agglomeration) among the different actors. To put this 
clearly, the "product" changes with the life cycle stage, and 
it is not always possible to keep track of products in the life 
cycle of a building. 


Finally, 

we would very much appreciate a forthcoming discus¬ 
sion on the issues related to the connection of the goal 
with the scope definition. 
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